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PROBLEM TO BE SOLVED: To obtain an epoxy resin. . 
composition without generating a harmful halogen 
compound in combustion having excellent flame 
retardance and excellent physical properties of a cured 
product! 

SOLUTION: This epoxy resin composition is obtained by 

compounding (aXa £Plyepoxy compound represented by ^-H^t! « ^^r^^»o>°A<,..c;; 

general formula (I) (n is a number of 0.1-20; Z is a direct 

bond, a 1-4C alkylidene group or S02; X is a hydrogen 

atom or a glycidyl group; X in an amount of ^10% is a 

glycidyl group) with at least one kind of a phosphorus 

compound, selected from the group consisting of an 

aromatic'phbsphinic acid ester, an aro matic phosphonic 

acid ester and an aromatic phosphoric ester which 

contain at least one phenolic hydroxy group. 
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AB The compns., useful for sealants or adhesives in Drinted circuit boards 
and elec. insulating powder coatings, comprise: ((a)) 100 parts an e poxy 
_polymer containing alkylidene, S02, or glycidyl group, 1-100 parts a 

P-conta ining compound selected from aromatic phosphinic acid ester, aromatic 
phospho nic acid ester and aromatic phosphate, and (C) an epoxy ring -opening 
catalyst. A typical B compound was prepared from 114 parts bisphenol A and 
297 parts bis (2 , 6 -dimethylphenyl) phosphoric acid chloride at 
25-30° . 

ST bisphenol A arom phosphate fireproofing agent epoxy compn; flame retardant 

phosphorus contg curable epoxy compn 
IT Phosphorus acids 

RL: MOA (Modifier or additive use); USES (Uses) 

(esters, flame retardant; flame retardant epoxy compns. with good 
curability) 
IT Fire-resistant materials 
Fireproofing agents 

(flame retardant epoxy compns. with good curability) 
IT Epoxy resins, preparation 

RL: CPS (Chemical process); IMF (Industrial manufacture); PEP (Physical, 
engineering or chemical process); PRP (Properties); TEM (Technical or 
engineered material use) ; PREP (Preparation) ; PROC (Process) ; USES (Uses) 
(flame retardant epoxy compns. with good curability) 
IT Halogens 

RL: MSC (Miscellaneous) 

(flame retardant halogen-free epoxy compns. containing phosphorus -based 
esters) 
IT Polyphosphates 

RL: IMF (Industrial manufacture); MOA (Modifier or additive use); PREP 
(Preparation) ; USES (Uses) 

(triphosphates, flame retardant; flame retardant epoxy compns. with 
good curability) 

IT 25085-99-8P, Bisphenol A diglycidyl ether homopolymer 28906-93 -6P, 
Bisphenol A diglycidyl ether-epichlorohydrin copolymer 

RL: CPS (Chemical process); IMF (Industrial manufacture); PEP (Physical, 
engineering or chemical process) ; PRP (Properties) ; TEM (Technical or 
engineered material use) ; PREP (Preparation) ; PROC (Process) ; USES (Uses) 
(flame retardant epoxy compns. with good curability) 
IT 80-05-7, Bisphenol A, reactions 81639-99-8, Di(2,6- 
dimethylpheny 1 ) phosphory 1 chloride 
RL: RCT (Reactant) ; RACT (Reactant or reagent) 



(flame retardant epoxy compns . with good curability) 
IT 181119-56-2P 

RL: IMF (Industrial manufacture); MOA (Modifier or additive use); PREP 
(Preparation) ; USES (Uses) 
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(hardening agent; flame retardant epoxy compns. with good curability) 
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RL: CAT (Catalyst use); USES (Uses) 

(hardening catalyst; flame retardant epoxy compns. with good 
curability) 
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NOVELTY - An epoxy resin composition comprises: 

(A) a polyepoxy compound (I) ; and 

(B) at least one P-containing compound containing at least one phenolic 
hydroxyl group, such as aromatic phosphinate, aromatic phosphonate and aromatic 
phosphate . 

DETAILED DESCRIPTION- An epoxy resin composition comprises: 

(A) a poly epoxy compound of formula (I) ; and 

(B) at least one P-containing compound, containing at least one phenolic 
hydroxyl group, such as aromatic phosphinate, aromatic phosphonate and aromatic 
phosphate. 

n = 0.1-20; 

2 = direct bond, 1-4C alkylidene group or S02; and 
X = H or glycidyl group (at least 10% of X) . 

USE - The composition is used for coppe]?clad laminated plate, sealant, 
adhesive, powder paint and electric insulation paint (all claimed) . Generally, 
it is used in electric/electronic, car and paint applications where fire 
retardancy is demanded. 

ADVANTAGE - The composition provides high fire retardancy and high performance 
cured product which evolves less halogens at combustion (claimed) . 
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* NOTICES * 

Japan Patent Office xs not responsible for any 7' 
damages caused by the use of this translation. 

1 . This document has been translated by computer.So the translation may not reflect the original 
precisely. 

2. **♦* shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[The technical field to which invention belongs] About an epoxy resin constituent^ in detail, this 
invention is excellent in fire retardancy, and relates to the epoxy resin constituent which can be used 
suitable for the electrical and electric equipment and an electronic use, an automotive application, a 
paint, etc. 
[0002] 

[Description of the Prior Art] Since it excels in the adhesive property over varioxis base materials, 
thermal resistance, chemical resistance, an electrical propraty, a mechanical characteristic, etc., the 
epoxy resin is widely used as casts, such as electronic parts, an electrical machinery and apparatus, and 
autoparts, a paint, adhesi ves, a fiber processing agent, etc. 

[0003] Since an epoxy resin is an inflammability, when using it for uses, such as an electrical machinery 
and apparatus, electronic parts, and autoparts, it has used the bromination epoxy resin in order to prevent 
or delay a fire. The hardened material which fire retardancy was given and was excellent with the high 
reactivity of an epoxy group is obtained by introducing a halogen which is represented by the epoxy 
resin at a bromine. However, have come to let the bad influence to environment be a problem by 
generating the halogenated compound which are detrimental matter, such as a hydrogen halide, by using 
these bromination epoxy resin at the time of combustion. For this reason, the demand of the fiire- 
resistant epoxy resin which does not use a halogenated compound is increasing. 
[0004] In order to solve the above problems, to give fire retardancy is tried by replacing with a 
halogenated compound and using phosphorus compounds, and, generally triphenyl phosphate is known 
as a Lynn system flame retarder. However, the influence on physical properties — the flameproofing 
effect is not only small, but its vaporization nature is high, and carry out bleeding of the triphenyl 
phosphate, and spoil the appearance of a resin or it lowers the softening temperature of a resin - also has 
the large fault Although adding hydroxyl content polyphosphoric acid ester to thermosetting resin was 
proposed by JP,54-328 1 8,B and JP,7-233 1 84,A as a method of suppressing the influwice on resin 
physical properties, the flameproofing effect was still inadequate. 

[0005] The bisphenol type epoxy resin of the many organic functions which epidilorohydrin is made to 
react to the hydroxyl group of the second class furttier, and are acquired to the diglycidyl ether of the 
usual bisphenol compoxmd on the oth^ hand is proposed (for example, a U.S. Pat. No. 4623701 
specification, JP, 1-1 68722, A, JP,3-255934,A, JP,6-248055,A, JP,6-298904,A, JP,7-173250,A, etc.). 
Using the diglycidyl ether compound of a bromination bisphenol compound also here is proposed. . 
However, the attempt which attains flameproofing combining ** phosphorus compounds to the above- 
mentioned bisphenol type epoxy resin is not made at all. 

[0006] Therefore, the purpose of this invention is to offer the epoxy resin constituent which had little 
generating of a halogenated compound detrimental at the time of combustion, and was excellent in fire 
retardancy, and was excellent in the physical properties of a hardened material. 
[0007] 
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S [M?ans for Solving the Problem] The epoxy resin constituent which it comes to blend combining the 

specific pol y epoxy compound>and specific specific ** phosphorus compounds found out that the 

hardened mat^ial which was excellent in fire retardancy and was moreover excellent also in various 
physical properties could be ofTered, and this invention persons reached this invention, as a result of 

^ repeating examination wholeheartedly. 

[0008] namely, (**) - the epoxy resin constituent which comes to blend at least a kind of** phosphorus 
compounds chosen fix>m the group which consists of the aromatic phosphinic acid ester, aromatic 
phosphonate, and aromatic phosphoric ester which have the poly epoxy compound and at least one (b) 
phenolic hydroxyl group which are expressed with the following general formula (I) is offered 
[0009] 
[Formula 4] 



(Although n expresses the number of 0.1-20 among a formula, Z expresses the alkylidene machine or 
S02 of direct coupling and the carbon atomic numbers 1-4 and X expresses a hydrogen atom or a 
glycidyl group, 10% or more of X expresses a glycidyl group.) 
[0010] 

[Embodiments of the Invention] Ifereafter, the epoxy resin constituent of this invention is explained in 
detail. 

[001 1] As an alkylidene machine of the carbon atomic numbers 1-4 expressed with Z, bases, such as 
melhylidyne one, an ethylidene, a propylidene, and butylidene, are raised among the above-mentioned 
general formula (I), for example, moreover, n — 0.1-20 - although especially the number of 1-15 is 
expressed and X expresses a hydrogen atom or a glycidyl group — X — especially 30% or more is a 
glycidyl group 10% or more Since the content of the polyfimctional epoxy compound of three or more 
organic fimctions decreases when n of less than 0.1 and less than 10% of X is a glycidyl group (for 
example, since there is a possibility that the problem of the intensity of a hardened material falling may 
arise), it is not desirable. 

[0012] (**) of this invention ~ the poly epoxy compoimd expressed with the above-mentioned general 
formula (I) of a component can be easily manufactured by making the diglycidyl ether and 
epichlorohydrin of the bisphenols which have the second class hydroxyl group in a monad react to the 
bottom of existence of alkali and a layer move catalyst 

[0013] As alkali, a sodixim hydroxide, a potassium hydroxide, a calcium hydroxide, etc. are raised here, 
for example, as a layer move catalyst For example, tetrame&yl ammonium chloride, tetrabuthyl 
anmionium bromide, Methyl-trioctyl-ammonium chloride, methyl tridecyl ammonium chloride, N and 
N-dimethylpyrrolidinium chloride, N-ethyl-N-methyl pyrrolidinium iodide, N-butyl-N-methyl 
pyrrolidinium bromide, N-benzyl-N-metiiyl pyrrolidinium chloride, N-ethyl-N-methyl pyrrolidinium 
bromide, N-butyl-N-methyl mol HORINIUMU bromide, N-butyl-N-methyl mol HORINIUMU iodide, 
N-allyl-compound-N-methyl mol HORINIUMU bromide, N-methyl-N-benzyl piperidinium chloride, N- 
methyl-N-benzyl piperidiniirai bromide, N and N-dimethyl piperi^nium iodide, N-methyl-N-ethyl 
piperidinium acetate, N-methyl-N-ethyl piperidinium iodide, etc. are raised, and tetramethyl ammonium 
cUoride is desirable especially. 

[0014] the lEq or more especially of the amoxmt of the epichlorohydrin used in this reaction is used in 
2-lOEq to lEq of hydroxyl groups of diglycidyl ether, and 0.1-2.0 mols of 0.3-1.5 mols of alkali are 
especially used to lEq of hydroxyl groups glycidyl-ized - having - a layer move catalyst - the total 
weight of a reaction agent - receiving - 0.01-10-mol % - especially - 0.2-2-mol % - it is used 
Although this reaction can also be performed under a hydrocarbon, ^e ether, or a solvent like a ketone, 
superfluous epichlorohydrin can also be used as a solvent. Side reaction happens mostly and is not 
desirable, if especially this reaction is performed in 30-80 degrees C, 20-100 degrees C of reactions 
become it slow that it is less than 20 degrees C, a prolonged reaction is needed and 1 00 degrees C is 



CHf-CHCHrO-<f J>-2^( )M0-CH^CHrO-<( jV-Z 
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exceeded. This process is indicated by H.BATZER AND S.A.ZAHIR, JOURNAL OF APPLIED 
POLYMER SCIENC E VOL 19 PP.609-6 17 (1975)> etc., for e xamp l e. Moreover , this method is al so 
applicaBle although the manufacture method of the glycidyl ether of secondary alcofiolls proposedHy™ 
JP,5-239181^. Moreover, the method of using dimethyl sulfoxide is proposed by JP, 1-168722, A and 
IP,5-5020 A and it can also manufacture by this method. 

[0015] The diglycidyl ether of the bisphenol compound which has at least one hydroxyl . group in a 
monad here The one-step method which is a well-known compound, and a bisphenol compound and 
epichlorohydrin are made to react and is manufactured. Or which method of the two step method which 
the diglycidyl ether of a bisphenol compound and the bisphenol compound of low molecular weight are 
made to react, and is manufactured may be used. As a bisphenol compound which can offer this A 
methylidyne bisphenol (bisphenol F), an ethylidene bisphenol, an isopropylidene bisphenol (bisphenol 
A), a butylidenebis phenol, biphenol, a sulfone bisphenol (bisphenol S), etc* are raised. 
[0016] It can also be used for the epoxy resin constituent of this invention combining other poly epoxy 
compounds with the poly epoxy compoiind of a (b) component In this case, it is desirable among [ all ] 
the poly epoxy compound to occupy especially 40 % of the weight or more 20% of the weight or more, 
and the poly epoxy compound of a (b) component is [ a possibility that only the hardened material in 
which physical properties are inferior may be obtained ] and is not desirable at less than 20 % of the 
weight. 

[0017] As a poly epoxy compound besides diese, for example Hydroquinone, A resorcinol, a 
pyrocatechol, a phloroglucinol, dihydroxy naphthalene, Biphenol, a methylene bisphenol (bisphenol F), 
a methylene screw (o-cresol), An ethylidene bisphenol, an isopropylidene bisphenol (bisphenol A), An 
isopropylidene screw (o-cresol), tetrabromobisphenol A, 1, 3-screw (4-hydroxy cumyl benzene), 1, 4- 
screw (4-hydroxy cumyl benzene), 1,1, 3-tris (4-hydroxyphenyl) butane, 1, 1 and 2, 2-tetrapod (4- 
hydroxyphenyl) ethane, A thio bisphenol, a sulfo bisphenol, an oxy-bisphenol, A phenol novolak, an 
orthochromatic cresol novolak, an ethylphenol novolak, A butylphenol novolak, an octyl-phenol 
novolak, a resorcinol novolak, The bisphenol A novolak, a bisphenol F noyolak, a terpene diphenol, (1- 
(4- 0)) 1- Th^ poly GURIJIRU ether compound of polyhydric-phenol compoimds, such as a (4- 
hydroxyphenyl)-l-mefliylethyl phenyl ethylidene bisphenol; The above-mentioned polyhydric-phenol 
combination an object - poly glycidyl ether compound [ of ethylene oxide and/or a propylene-oxide 
addition product ]; - poly glycidyl ether compound ( of the hydrogenation object of the above- 
mentioned polyhydric-phenol compound ]; - ethylene glycol - A propylene glycol, a butylene glycol, 
hexandiol, a polyglycol, A thiodiglycol, a glycerol, a trimethylol propane, a pentaerythritol. Poly 
glycidyl ether of polyhydric alcohol, such as a sorbitol and dicyclopentadiene dimethanol; A maleic 
acid, A fumaric acid, an itaconic acid, a succinic acid, a glutaric acid, a suberic acid, an adipic add. An 
azelaic acid, a sebacic acid, a dimer acid, a trimer acid, a phthalic acid, an isophthalic acid, A 
t^ephthalic acid, trimellitic acid, a trimesic acid, pyromellitic acid, a tetrahydrophtal acid. Aliphatic 
series, such as hexahydrophthalic acid and a methylene tetrahydrophtal acid, Aromatic or homopolymer 
[ of the glycidyl ester of alicycle group polybasic acid and glycidyl methacrylate ] or copolymer;N, and 
N-diglycidyl aniline, The epoxy compound which has glycidyl amino groups, such as screw (4-(N- 
methyl-N-GURISHUIRUAMINO) phenyl) methane; Vinyl cyclohexene diepoxide, JISHIKURO 
pentane diene diepoxide, 3, 4-epoxycyclohexyl methyl -3, 4-epoxy cyclohexane carboxylate, 3 4- 
Epoxy-6-methyl cyclohexyl methyl-6-methylcyclohexane carboxylate. The epoxidation object of 
annular olefin compounds, such as a screw (3, 4-epoxy-6-methyl cyclohexyl methyl) horse mackerel 
peat; An epoxidation polybutadiene, Heterocyclic compounds, such as epoxidation conjugate diene 
polymers, such as an epoxidation styrene-butadiene copolymerization object, and triglycidyl 
isocyanurate, are raised. Moreover, what carried out macromolecule quantification with the thing in 
which internal bridge formation was carried out by the prepolymer of an end isocyanate, or the active 
hydrogen compound of a multiple valued is sufficient as these epoxy resins. 

[001 8] (♦♦) of this invention — it is a kind at least and the compound which is chosen fi-om the group 
which the ** phosphorus compounds of a component become from the aromatic phosnhinic add ester, 
aromatic phosphonate, and aromatic phosphoric ester which have at least one phenolic hydroxyl group 
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and which is specificallv expressed with the following general fomula (II) is raised 




(m expresses the number of 1-5 among a formula, and^l)and^^express -0-, -N(R3)-, or direct^ 
coupling. ) Rl And^^n. alkyl grnigi, an aryl group, or^-OH - expressing - R3 a hydrogen atom or 
an ^1 group - expressing - R3 [ or ] Rl Or R2 together - becoming - a ring - it can also form - Ar 

the following - the basis expressed with the formula of [-izing 6] is expressed 
[0020] 

[Formula 6] 
* lU R? 




(R4-R16 express independently a hydrogen atom, an alkyl group, or a hydroxyl group among a formula, 
respectively, direct coupling, -CH2., .C(CH3)2-, or -S02- is expressed, Y expresses -CRl 7= at the time 
of p= 1 at the time of p= 0, R17 expresses a hydrogen atom or an alkyl group, and 1 expresses 0-2.) 
[0021] The inside of the above-mentioned general formula (II), and Rl And R2 As an alkyl group 
expressed For example, a methyl, ethyl, a propyl, an isopropyl, butyl, an isobutyl. The second butyl, 
tertiary butyl, an amyl, an isoamyl, the second amyl, the third amyl, A hexyl, an iso hexyl, a heptyl, an 
octyl, an iso octyl, the third octyl, 2-ethylhexyl, a nonyl, an iso nonyl, a desyl, isodecyl, a undecyl, 
Bases, such as a dodecyl, tridecyl, tetradecyl, pentadecyl, hexadecyl one, heptadecyl, and octadecyl, 
were raised, as an aryl group, the phenyl and the naphthyl could be raised and these could be replaced by 
the above-mentioned alkyl group 1-5 times, for example. Moreover, R3 As an alkyl group expressed 
with R4 -R17 to a row, a methyl, ethyl, a propyl, an isopropyl, butyl, an isobutyl, the second butyl, 
tertiary butyl, an amyl, an isoamyl, the second amyl, the third amyl, a hexyl, an iso hexyl, a heptyl, an 
octyl, an iso octyl, the third octyl, 2-ethylhexyl, a nonyl, an iso nonyl, a desyl, isodecyl, etc, are raised, 
for example. Moreover, R3 Rl Or R2 As a ring which can be formed, a piperidine ring etc, is raised, for 
example. 

[0022] The ** phosphorus compounds expressed with these general formulas (II) are concretely 
indicated to the following. 
[0023] 
[Formula 7] 
fk^«!jNa 1 
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[0024] 
[Formula 8] 



CH] 

[0025] 
[Fonnula 91 



[0026] 
[Formula 10] 

CH3 



OH 



Oij '1 OH 



[0027] 
[Formula 11] 



^ CM, /, 



[0028] 

[Formula 12] 
fb^«llNa 6 




[0029] 

[Fonnula 13] 
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Ob 



CHj /j ' 



[0030] 
[Fonnula 141 

CH) 



CH, 




CH3 



1-7 



[0031] 
rormi 

CHj 



[Fonnula 15] 



CH3 



[0032] 
[Formula 16] 

^^mnoii 0 



[0033] 

[Fonnula 17] 



[0034] 

[Fonnula 18] 
it'^^m 1 2 
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[0035] 

[Fonnulal9] ■ 
<l:^4A»Nd 1 3 

[Q036] 

[Formula 20] 
fb^M 1 4 

CH3 

( ^¥-^^m- 

[0037] 

[Formula 21] 
fb^4»Na 1 5 




[0038] 
[Formula 22] 
fb^»l 6 

CHj 

OH 

[0039] 

[Formula 23] 

OH 
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[0040] Since it excels in the stability at the time of what has only one phenolic hydroxyl group in a 
skeleton combining with the poly qpoxy compound also i n these ** phosp hor us compou nds, it is ^ 
desirable, and among a general formula (11), smce 1 in the basis expressed with Ar excels"nffi5g7^f 1"^ 
2 ] i n watg : r^istance, it is still more desirable. 

[0041] AffSrespecialiy the synthetic mefliod of the *♦ phosphorus compounds of the (b) component of 
this invention is not limited, and it can compound it like flie usual phosphoric ester compoimd, for 
example, it carries out the heating desalting acid of 2 and 6-dimethylphenol and the phosphorus 
oxychloride to &e bottom of existence of an amine system catalyst in the case of compound No.l, it is 
easily compoundable by making hydroquinone react further according to a Lewis-acid catalyst. Here, 
although the compoxmd with which it comes to carry out phosphoric-acid esterification of the both ends 
may be obtained as a side reaction product or unreacted hydroquinone may remain, if the content of the 
** phosphorus compounds of this invention exceeds SO % of the weight, it can be used as it is. 
However, since there is a possibility of having a bad influence on physical properties when TORI 
(substituent content) phenyl phosphate remains, it is not desirable. Since a diphenyl object can be 
altematively acquired by using the phenol (that R4 in tiie basis expressed with Ar among a general 
formula (II) and whose RS are methyl groups) which has a methyl group for 2 and 4-grade, it is 
desirab le, , 

J0042 ^ Although the epoxy resin constituent which was excellent in fire retardancy using this invention 
combining Ae poly epoxy compound of a (b) component and title phosphorus compounds of a (b) 
component is offered The combination ratio receives tHp.i no ip all weight section in poly epoxy 
compounds other than a (b) component, when poly epoxy other than a (b) component and a (b) 
component is used. It considers a s 5 - 50 weipht section preferably, the ** phosphorus compounds 1 of a 
(b) component - the 1 00 weight section s - Furthermore, when poly epoxy other than a (b) component, a 
(b) component, and a (b) component is used, poly epoxy compounds other ttian a (b) component and the 
total amount of a curing agent are received. Since the thing excellent in physical properties fire-resistant 
with the thing to which' the Lynn content becomes 0.5 - S % of the weight preferrf)lv 0. 1 to 1 0% of the 
weight and to do for amount use, and various is obtained, it is desirable. 

[0043] (b) a component - receiving — (*♦) — the case where a component is mixed — the inside of a 
hardened material - setting - (♦♦) - the ^ycidyl group of a component, and (**) - a part or all of a 
component - an addition reaction — carrying out — the following formula (III) Although it is thought 
that the substructure is formed Since there is an inclination for alkali resistance to fall when there are 
many amoimts of an unreacted (b) component, it is desirable to use together the epoxy ring breakage 
catalyst which can promote the above-mentioned addition reaction, or to carry out the addition reaction 
of a (b) component and the (b) compon^t beforehand. 
[0044] 

[Formula 24] 

OH 

I 

— CH iCH O / I in 

CHa — f O- Ar - 0- P— 4- Xp R| 

k 

[0045] the above — it thinks fit>m things and a thing which become 0. 1 -0.8 mols preferably and which is 
done for amoimt use is desired less than one mol of phosphorus compounds of a (b) component to 1 
weight per epoxy equivalent of the poly epoxy compound of a (b) component 
[0046] (b) About the method of adding a (b) component beforehand to a component, it can carry out by 
the well-known method. A reaction uses an epoxy ring breakage catalyst if needed, and is performed by 
agitating under reduced pressure if needed under 30-200-degree C heating using a suitable solvent. As a 
reaction solvent, these two or more kinds of mixed solvents etc. are raised to sulfo KISAIDO rows, such 
as amides, such as aromatic hydrocarbons, such as ether, such as ester, such as ketones, such as an 
acetone, a methyl ethyl ketone, and an isobutyl ketone, ethyl acetate, and butyl acetate, a dioxane, and a 
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tetrahydrofuran, toluene, and a xylene, a dimethylfonnamide, and a dimethylacetamide, and 
dimetfaylsnlfoxide, for example . 

[0047] As the above-mentioned epoxy ring breakage catalyst, mS^a2ole*ci(mvatives, sucfili 
phosphonium salt, such as phosphines, such as quartemary ammonium salt, such as tertiary amines, such 
as a benzyl dimethylamine, and tetramefliyl anmioniumchloride, triphenyl phosphine, and a tris (2, 6- 
dimethoxy phenyl) phosphine, an ethyltriphenylphosphonium star's picture, and benzyl triphenyl 
phosphonium chloride, 2-methyI imidazole, and a 2-ethyl-4-methyl imidazole, etc. are raised, for 
example. 

[0048] the case where the amount of the epoxy ring breakage catalyst used uses poly epoxy compounds 
other than a (b) component, a (b) component, and a (b) component here - poly epoxy compounds other 
than a (b) component - the 100 in all weight section - receiving - 0.001 - 10 weight section - 0.01-1 
weight section use is carried out preferably 

[0049] The epoxy resin constituent of this invention can be used being able to dissolve or distribute 
water or the organic solvent, here as an organic solvent For example, an acetone, methyl isopropyl 
ketone, a propylene glycol monomethyl ether. Ketones, such as propylene-glycol-monomethyl-ether 
acetate and a cyclohexanone; A tetrahydrofiiran. Ether, such as 1, 2-dimethoxyettiane, 1, and 2-diethoxy 
ethane; Ethyl acetate. Ester, sudi as acetic-acid n-butyl; ISO - or n-butanol, ISO or n-propanol, 
Alcohols, such as amyl alcohol; Aromatic-hydrocarbon; turpentines, such as benzene, toluene, and a 
xylene, Texpene-hydrocarbon oils, such as D-Umonene and a pinene; A mineral spirit. Paraffin series 
solvents, such as SUWAZORU #310 (Maruzen Petrochemical Co., Ltd.) and Solvesso #100 (Exon 
Chemi?;try); A carbon tetrachloride, Halogenated-aromatics hydrocarbons [, such as a halogenated 
aliphatic hydrocarbon; chlorobenzene ], such as chloroform, a trichloroethylene, and a methylene 
chloride; an aniline, a triethylamine, a pyridine, a dioxane, an acetic acid, an acetonitrile, a carbon 
disulfide, etc. are raised. These solvents can also be arbitrarily used [ also using independently and ] as 
two o rmore sorts of partially aromatic solvents. 

(t^^pVdoreover, usually, th e curing agent for epoxy resins can be used for flie epoxy resm constituent 
ofnSs invention, and aromatic polyamine, such as alicyclic polyaminepn-xylylene diamines, such as 
poly alkyl polyamine;l, such as a diethylenetiiamine, TORIECHIREN triamine, and a 
tetraethylenepentamine, 2-diamino cyclohexane, 1, the 4-diamino -3, 6-diethyl cyclohexane, and an 
isophorone diamine, a diamino diphenyhnethane, and a diaminodiphenyl sulfone, is raised to it as this 
curing agent, for example. Moreover, these polyamine, phenyl glycidyl ether, butyl glycidyl ether, 
Bisphenol A-diglycidyl ether, The poly epoxy addition denaturation object manufactured by making 
various epoxy resins, such as glyddylethers, such as bisphmol F-diglycidyl ether, or glycidyl ester of a 
carboxylic acid, react by the conventional method; These organic polyamine, a phthalic acid, The 
amidation denaturation object manufactured by making carboxylic acids, such as an isophthalic acid and 
a dimer acid, react by the conventional method; These polvamine and aldehvde^. such as formaldehyde, 
.MdAjjfegioJ, The MANNIHHI-ized denaturation object manufactured by making the phenols which 
have the aldehyde-ized reactivity place of a piece at least react to nuclei, such as cresol, a xylenol, the 
third butylphenol, and a resorcinol, by the conventional method is raised. Furthermore, latency curing 
agents, such as a dicyandiamide, an add anhydride, and imidazole derivatives, can also be used. 

CjDOSprit responds to the epoxy resin constituent of this invention at the need. Moreover, curing catalyst; 
monoglyddyl ether A dioctyl phthalate, a dibutyl phthalate, benzyl alcohol, A diluent reactant [, such as 
a coal tar, ]<or non-reactant (plasticizer); A glass fiber, A carbon fiber, a cellulose, silica sand, cement, a 
^ kaolin, clay, an aluminum hydroxide, A bentonite, talc, a silica, an impalpable-powder silica, a titanium 
dioxide, carbon black, A bulking agent or pigment;gamma-aminopropyl triethoxysilane, such as 
graphite, an iron oxide, and bitumen matter, N-beta-(aminoethyl)-gamma-aminopropyl triethoxysilane, 
N-beta-(ammoethyl)-N -beta-(aminoethyl)-gamma-aniinopropyl triethoxysilane, gamma-ANIRINO 
propyl triethoxysilane, gamma-glycidoxy propyltriethoxysilane, beta-(3, 4-epoxycyclohexyl) 
ethyltriethoxysilane, Vinyltriethoxysilane, N-beta-(N-vinylbenzyl aminoethyl)-gamma-aminopropyl 
triethoxysilane, Gamma-methaayloxpropyl trimethoxy silane, gamma-chloropropyltrimetoxysilane, 
Silane coupling agents, such as ganmia-mercapto propyltrimethoxysilane; A candelilla wax, Camauba 
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wax, haze wax, eve TAROU, beeswax, lanolin, a spermaceti, A montan wax, a petroleum wax, a fatty- 
acid wax, fatty aci d ester, lubri cant; thickener; CHDCISOTORO pick agents, such as the fatty-acid ether, 
aromatic ester, and the aromaticether, -; antioxidant; light-stabilizer; idSaviolet ray aHsorbaSTflame- 
retarder, defoaming-agent; rusr-proofer; colloidal silica - Additives in ordinary use, such as a colloidal 
alumina, may be contained, and adhesive resins, such as a xylene resin ^d a petroleum resin, can also 
be fiirdier used together. 

[0052] Uses, such as the copper clad laminate and sealing agent with which the epoxy resin constituent 
of this invention is used for an electronic-circuitry substrate, casting material, adhesives, and electrical 
insulating varnish; it can be used suitable for various uses as which fire retardancy is required, such as 
powder coatings and an anticorrosive paint. 
[0053] 

[Example] Although an example is shown below and the epoxy resin constituent of this invention is 

explained s till in detai l, this invention is not limited to these. 

[0054] TheC^^^jeJ>(manufacture of compound No-7) of manufacture 

It was dropp^l[H?dissolving the bisphenol A 1 14 weight section and the triethylamine 1 10 weigiht 
section in the methyl-ethyl-ketone 200 weight section, maintaining the screw (2, 6-dimethylphenyl) 
phosphoric-acid chloride 297 weight section at the temperature of 25-30 degrees C, and the 
esterification was performed. It was made to react at 25-30 degrees C after a dropping end for 2 hours. 
After filtration having removed the salt generated in the after [ a reaction &id ] syston and carrying out 
hydrochloric-acid acid rinsing of the filtrate, deUquoring was performed and the specified substance (a 
hydroxyl equivalent 485, 5.95% of Lynn contents) was obtained. Other ♦* phosphorus compounds 
similarly used for an example wm manufactured. 

[0055] The example 2 (manufacture of the poly epoxy compound) of manufacture 
Into the flask equipped with reflux equipment, stirring equipment, a decompression device, and 
dropping equipment, the poly epoxy-compound (bisphenol A diglycidyl ether, weight-per-epoxy- 
equivalent 475, n= 2.1, EP-1) 475 weight section, die epichlorohydrin 925 weight section, arid the 50 % 
of the weight solution 1 weight section of tetramefliyl ammoniumchloride are taught, and the sodium- 
hydroxide solution 108 weight section is put in 48% into dropping equipment. Sodium-hydroxide 
solution was dropped over 2 hours by the internal temperature of 50-60 degrees C, and 60torr under 
reflux, and azeotropic distillation removed water simultaneously. Adsorption filtration of the generated 
salt and the unreacted sodium hydroxide was carried out using an alkaU adsorbent (KYO WORD 600 
made fi-om Republican Chemistoy S), and filter aid cerite, and the epichlorohydrin solution was 
obtained. Epidilorohydrin was removed for fliis solution by 120 degrees C and lOtorr, and the poly 
epoxy compound (EP-2) of a weight per epoxy equivalent 265 (G [ratio whose X is glycidyl group in 
general formula (I)] =86%) was obtained. 

[0056] The example 3 (manufacture of the poly epoxy compound) of nuinufacture 
The poly epoxy-compound (bisphenol A diglycidyl ether, weight-per-epoxy-equivalent 650, n= 3.4, EP- 
3) 650 weight section, the epichlorohydrin 463 weight section, and the 50 % of the weight solution 1 
weight section of tetramethyl ammoniumchloride are tau^t into the flask equipped with reflux 
equipment, stirring equipment, a decompression device, and dropping equipment, and it is 48% sodium- 
hydroxide solution 85 weight section ON ♦♦♦♦*♦*♦ in dropping equipment Sodium-hydroxide solution 
was dropped over 2 hours by the internal temperature of 50-60 degrees C, and 60torr under reflux, and 
azeotropic distillation removed water simultaneously. Adsorption filtration of ttie generated salt and the 
unreacted sodium hydroxide was carried out using an alkali adsorbent (KYO WORD 600 made fix)m 
Republican Chemistry S), and filter aid cerite, and the epichlorohydrin solution was obtained. 
Epichlorohydrin was removed for this solution by 1 20 degrees C and lOtorr, and the poly epoxy 
compoxmd (EP-4) of a weight per epoxy equivalent 340 (G= 65%) was obtained, 
[0057] The example of manufacture 4 poly epoxy-compound (EP-2) 100 weight section, and compound 
No.7 20 weight sections were uniformly dissolved at 120-140 degrees C. Lowered temperature to 100 
degrees C after that, added the ethyl triphenyl phosphonium bromide (ETPPBr) 0.5 weight section, it 
was made to react at 140-150 degrees C for 2 hours, and the ** Lynn Fori epoxy compound (P-EP -1) of 
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a weight per epoxy equivalent 395 and 1 .0 % of tiie weight of Lynn contents was obtained. 
[0058] The example of manufacture 5 poly epoxy^compound (EP-2) 100 weight section, and compound 
No.7 40 weight sections were uniformly dissolved at 120-140 degrees C. Lowered temperature to 100 
degrees C after that, added the ethyl triphenyl phosphonium bromide (ETPPBr) 0.5 weight section, it 
was made to react at 140-1 50 degrees C for 2 hours, and the *♦ Lynn Pori epoxy compound (P-EP -2) of 
a weight per epoxy equivalent 520 and 2.1 % of the wdght of Lynn contents was obtained. 
[0059] The example of manufacture 6 poly epoxy-compound (EP-2) 100 weight section, and compound 
No.7 15 weight sections were uniformly dissolved at 120-140 degrees C. Lowered temperature to 100 
degrees C after that, added the ethyl triphenyl phosphonium bromide (ETPPBr) 0.5 weight section, it 
was made to react at 140-150 degrees C for 2 hours, and the *♦ Lynn Pori epoxy compound (P-EP -3) of 
a weight per epoxy equivalent 360 and 0.7 % of the weight of Lynn contents was obtained. 
[0060] The example of manufacture 7 poly epoxy-compound (EP-2) 100 weight section, and compound 
No.7 40 weight sections were uniformly dissolved at 120-140 degrees C. Temperature was lowered to 
100 degrees C after that, and the ethyl triphenyl phosphonium bromide (ETPPBr) 0.5 weight section was 
added, it mixed, and the Lynn-epoxy blend article (P-EP -4) of a weight per epoxy equivalent 385 and 
2.0 % of the weight of Lynn contents was obtained. 

[0061] The example of manufacture 8 poly epoxy-compound (EP-2) 100 weight section, and compound 
No.7 40 weight sections were uniformly dissolved at 120-140 degrees C, and the Lynn-epoxy blend 
article (P-EP -5) of a weight per epoxy equivalent 385 and 2.0 % of the weight of Lynn contents was 
obtain^. 

[0062] The example of manufacture 9 poly epoxy-compound (EP-2) 50 weight s^tion, the poly epoxy- 
compound (o-cresol novolak epoxy resin, weight-per-epoxy-equivalent 210, softening temperature [ of 
55 degrees C ], EP-5) 50 weight section, and compound No.7 40 weight sections were uniformly 
dissolved at 120-140 degrees C. Temperature was lowered to 100 degrees C after that, and the ethyl 
triphenyl phosphonium bromide (ETPPBr) 0.5 weight section was added, it mixed, and the Lynn-epoxy 
blend article (P-EP -6) of a weight per epoxy equivalent 415 and 2.1 % of the weigbt of Lynn contents 
was obtained. 

[0063] The example of manufacture 10 poly epoxy-compound (EP-4) 100 weight section, and 
compound No.7 40 weight sections were uniformly dissolved at 120-140 degrees C. Lowered 
temperature to 1 00 degrees C after that, added the ethyl triphenyl phosphonium bromide (ETPPBr) 0.5 
weight section, it was made* to react at 140-150 degrees C for 2 hours, and the *♦ Lynn Pori epoxy 
compound (P-EP -7) of a weight per epoxy equivalent 685 and 2.1 % of the weight of Lynn contents 
was obtained. 

[0064] The example of manufacture 11 poly epoxy-compound (EP-2) 100 weight section, and 
compound No.8 40 weight sections were imiformly dissolved at 120-140 degrees C. Lowered 
temperature to 100 degrees C after that, added the ethyl triphenyl phosphonium bromide (ETPPBr) 0.5 
weight section, it was made to react at 140-150 degrees C for 2 hours, and the ♦* Lynn Pori epoxy 
compound (P-EP -8) of a weight per epoxy equivalent 540 and amount [ of Lynn content 2.2 ] % was 
obtained. 

[0065] The example of manufacture 12 poly epoxy-KX)mpound (EP-2) 100 weight section, and 
compound No.lO 40 weight sections were uniformly dissolved at 120-140 degrees C. Lowered 
temperature to 100 degrees C after that, added the ethyl triphenyl phosphonium bromide (ETPPBr) 0.5 
weight section, it was made to react at 140-150 degrees C for 2 hours, and the Lynn Pori epoxy 
compound (P-EP -9) of a weight per epoxy equivalent 500 and 2.1 % of the weight of Lynn contents 
was obtained. 

[0066] The sample of manufacture 13 poly epoxy-compound (EP-2) 100 weight section, and 
compound No.l 1 40 weight sections were uniformly dissolved at 120-140 degrees C. Lowered 
temperature to 100 degrees C after that, added the ethyl triphenyl phosphonium bromide (ETPPBr) 0.5 
weight section, it was made to react at 140-150 degrees C for 2 hours, and the ** Lynn Pori epoxy 
compound (P-EP -10) of a weight per epoxy equivalent 520 and 2.1 % of the weight of Lynn contents 
was obtained. 
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[0067] The example of manufacture 14 poly qpoxy-compound (EP-1) 100 weight section, and 

temperature to 100 degrees C after that, added the ethyl triphenyl phosphonium bromide (ETPPBr) 6.5 " 
weight section, it was made to react at 140-150 degrees C for 2 hours, and the *♦ Lynn Fori epoxy 
compound (H.P.-EP -1) of a weight per epoxy equivalent 1200 and 2.1 % of the weight of Lynn contents 
was obtained. 

[0068] The example of manufacture 15 poly epoxy-compbund (EP-2) 100 weight section and the ** 
phosphorus-compounds 40 weight section of following [-ized 25] were uniformly dissolved at .120-140 
degrees C, and the Lynn-epoxy blend article (H.P.-EP -2) of a weight per epoxy equivalent 390 and 2.2 
% of the weight of Lynn contents was obtained. 

[0069] The example of manufacture 16 poly epoxy-compound (EP-1) 100 weight section and the ♦* 
phosphorus-compounds 40 weight section of following [-ized 25] were uniformly dissolved at 120-140 
degrees C, and the Lynn-epoxy blend article (H.P.-EP -3) of a weight per epoxy equivalent 390 and 2.2 
% of the weight of Lynn contents was obtained. 
[0070] 
[Formula 25] 

\ CH, /j 

[0071] The following evaluation examinations were performed using the ** Lynn Pori epoxy compound 
and Lynn-epoxy blend article which were obtained in the example of the example 1 above-mentioned 
manu&cture. The result was shown in Table 1, 2, and 3. 

[0072] (Fire retardancy) Using the compound shown in Table 1, 2, and 3, the test piece which followed 

UL-94 specification on the conditions for 180 degree-Cx 30 minutes was created, and fire-resistant 

evaluation was performed for 50 degree-Cx 1 hour according to UL-94 specification. 

[0073] (Glass-transition temperature [Tg]) Using the compound shown in Table 1, 2, and 3, the test 

piece was created on the conditions for 180 degree-Cx 30 minutes, and glass-transition temperature was 

measured with flie dynamic viscoelasticity testing machine of Vibron for 50 degree-Cx 1 hour. 

[0074] (Alkali resistance) The compound shown in Table 1, 2, and 3 was applied to the tin plate, and the 

paint fikn was formed on the conditions for 1 80 degree-Cx 30 minutes for 50 degree-Cx 1 hour. The tin 

plate in which this paint film was formed was flooded with 10% of the weight of the sodium-hydroxide 

solution at 80 degrees C for 24 hours, and viewing estimated flie paint fihn. The error criterion was 

taken as diange-less O, ** as whidi ablation is regarded slightly, and ablation size x. 

[0075] 

[Table 1] 
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[0076] 
Table 21 









H 














1-7 


1-8 


1-9 


1-10 


l-ll 


1-12 




P - H P - 7 


100 












£ 


P - E P - 8 




100 












P - E P - 9 






100 










P - B P - 10 








too 








E P - 2 










8 0 


80 


m 


fb ^ «J Na 2 










20 




fi 


<b ^ «I Na 3 












20 


B 




4 


3 


4 


4 


4 


4 




2 , 4 E M Z 


0.1 


ai 


0.1 


ai 


ai 


ai 


n 


SI«K1iUL9 4 


V-0 


v-0 


V-0 


v-o 


v-0 


v-0 


*s 
% 


Tg 


120 


1 2 7 


1 30 


1 3 5 


100 


14 5 




mr Hi) 


O 


O 


O 


o 


o 


O 



[0077] 
[Table 3] 
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[0078] When the poly epoxy compound is independently ixsed so that more clearly than die above- 
mentioned result (the example 1-4 of comparison, and example 1-5 of comparison), self-extinguishing 
does not have at all. a general-purpose bisphenol type epoxy resin and general-purpose (*♦) of this 
invention - although fire retardancy improves to V-0 when different phosphorus compounds from a 
component are combined (example 1-3 of comparison), only what is remarkably inferior in respect of 
physical properties, such as alkali resistance, is made the case (example 1-1 of comparison) where the ** 
phosphorus compounds of a bisphenol type a general-purpose epoxy resin and a general-purpose this 
invention are combined - (♦♦) of this invention - (♦♦) of the poly epoxy compound and this invention 
of a component - although fire retardancy improves to V-0 similarly when different phosphorus 
compounds from a componmt are combined (example 1-2 of comparison), only what is remarkably 
inferior in respect of physical properties, such as alkali resistance, is made 

[0079] on the other hand, (*♦) of this invention - the poly epoxy compound of a component, and (♦*) - 
by using combining the ** phosphorus compounds of a component, fire retardancy improves to V-0, and 
an improvement is found also in respect of physical properties, such as alkali resistance, (see the 
example 1-1 to 1-12) 
[0080] 

[Effect of the Invention] The epoxy resin constituent of this invention is what had litde generating of a 
halogenated compound detrimental at the time of combustion, and was excellent in fire retardancy, and 
was excellent in Ae physical properties of a hardened material, and can be used suitable for the use as 
which fire retardancy is reqiiired especially. 



[Translation done.] 
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^*fil*x*yKxx7^;W»J:tJ^^y yi8x;;^^/i/ 

sii^ut^ixjK'^fv'fiiiiUUSJiu^iififctsfco-eA 

[0009] 



(1) 



(^*. niio. i~2oo»i&«u. z\mm-^. 
L. xj4**iR^afci4^'yi's;;uai*«'t*«. X(^i 

0%J2Uitt^^yyi^;l^iaf. > 
[00101 

[0011] m-m. (1)4'. zx^'^ixhmm 
^«i~40Tyi'^yT>'StLTtt, >f-y 
7* xf-y^y, TTaeyf rf-y-fi^trioa 

*«*Jf<a*ti. tft. nttO. 1-20. ^{21-15 

If. x<oio?SJSLt. m:3 0%feLh*»^'ys'5^;i«r 

ndfO. l*i»*SV%ttXc01 0%*»L*»^^y 
s^i^>St^v>«^te{i, =ti8KU:<?)i^WflBx;K«^i^ 

[00 1 2) *«BB<o ('f ) j£^<DjiiE-fieC ( I) f 

^Stti4fyx!K#i^-fk^f%«i. -^4»fc:zj|»*l»l 
i> t*X7x y-ztiHOv^^y >->'*;l/X-^;l'tx 

D;i.t H y fc i&r/i/;^ y *j j:i^iia^a)tt«ir># 



[ 0 0 1 3 ] vic-c, r;w* y k uti4. ffum. 
ifimhii. mmmms,bi,x\i. mm. -f 

f-;k7i^t-'>i^^'oy b\ xh57f-;i'r>'tx»>A 
7d5H, ^f-;n>yji-^f-;uT>'t-'>Aj?oy 
^ h y T'i-'/ur y^->> A o y K , n , n - i^'^ 

to y i/*-'? A 3 - j^'K , N -7'f-;l'- N - > f-Zl'tO 

y i/'cii^Arn s F . N -Kyif/u- n-jt f-zweo y 

«;r:'>A^'oy N-xf-;P-N-^f-;H^oyi/*- 
•^A^oSH. N-7"f-;l'-N-;<f->l^;l^*yz.';^A 
7*0? N-yf-;l'-N-^f'/l'trt'*y:i'>A3- 
N-Ty>l'-N-^-f;^t;P*y-^^A7'a5 

N-^f-yu-N-<j^vynr'<y>'*x'>A^'oy 

h\ N, N-i/'>-?-/l't'^y>'':;'>A3->''H, N-> 
^;W-N-xf-;l/tAiy>'':i»?X.T-fe-r-h. N 

it. *Tif-h9J<f-/l'T>tX'>A^oy K*t»4L 

[0014] *Rl5fcfcJt&xe^'o;Wt K y ywffiffl 

j^'^^yi/i^/i'X-T^A^TictaiiijitcitL, 1 
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yt4^^Ui/i^;Ht5ft&*SSiait«L, 0. 1- 
2. OtiK<$fcO. 3~1. 5*;Hj|fflSfl, JilS^ 

mm\t. wm¥>m&szn\^. o. oi~io*;p 

l^tcO. 2-2*/l/?gtl»fflSn&. 3|sRl5l4^^ 

ffl-rSifctT&S. *RJCIi20-l 001C. m=3 
0—8 0iC<0«BBTfiri:i5tL. 2 CCifeSTC** tRJB 
3Wl<'5rO«i^«R«35*^}?lii^r'). lOO-C^tti 

-C(i. H. BATZER AND S. A. ZAHIR, JOURNAL 0 

F APPLIED POLYMER SCIENCE VOL 19 PP. 609-617(1975) 

^t'tClBSJS^l-Tk^S. t^. 1$gaT5-239 181 

*. 1$B8¥l-168 7 2 2-i^j3i:tmi§¥ 

5-502 0-^iatCtt. V^^)VX)ViS^i^-yY^mi 

C 0 0 1 5 1 -^^\Z'yts:< 1 1> HicO*K 

Mi. ii»<^)ft^«*rc*>). t'X7xy-;Hfc^i:x 

•p§ib';^7xy-rt^^i:tT<4, ^f-y-fyh'x 
7xy-;Kt*;^7x>'-;i'F) , x^»jT>'t*;;^7x 

->UA) . 7'^yT>'t';^7x/-;K t'7xy-/k 

c 0 0 1 6 J ^%w>x.r^^ummmt\z\t. ( -f > 

{4, ( ) )S^J-<^dfJx,if^i/^^*<^yx;jf*i/ 

* c fc u < . 2 oma.%mxiiw&in^i> m. 

[00171 ^^/?>fl!jw#l>x.-K#Hk-&%t Ltfi. 
0!litf , A'f Kd^/I^, VV/l'i/y, KD;&r3- 
yp. 70D^^;i^5^y-/K i^t-Yo^i^i-y^uy. tf 
7xy-;K ^^l'>t';^7x/-;Kt'-:^7x>'-/P 
F) . .xf-uyb'^ (3r;^^^5'^y-;^) . x-f ur:^ 
b:;^7xy-/K -fy7^ty7'>'tf;^7x>'-;i' (t 

y-^U) . Th7yDth'X7xy-;l/A, 1, 3-t* 
(4-tKDdfi/^'S;l^4fy) . 1, 1. 



X {4-t H^=^>'7x-;^) T'^y. 1, 1, 2. 2 
-rh5 (4-hHDdpv'7xX/p) x:^^, f-^b';^ 
7xy-;K ;^/pjJ;t';^7x/-;k ;t-4fj/t*X7xy' 
7xy-;»/>';K7>/^'. :t;i'y?wv-;wy;K5 
x.^)Vy3.J'-iVJif^'y y^. 7''f;i'7x/-;w 
y y . :t:7f-/l'7 X J-lVJifsy y ^' . W)V\/ 
yjil^^v9s h';^7xy-;l'A/jK9>y^'. tX7x 
y-ZPF / ^J' , T;l^y i^'7 x ( 1 - 

(4- ( 1- (4-bHD^rs'7x-;l') -1-^f- 

n'Xf-;u) 7x^1') x^tjT» b*X7xy-rt/^rif 
<0^tt7 X /-;Hb^!|a<Ddf y ^'J j'VWx-ryWl:^ 

x-T-Mt^ ; ±ffilHi7xy-;Hk^<0*i3^O 

rotw/yn-;!/. 7'f•^v^^y3-/^, -Ndf^-v 
i^3j--;k jKy^y3-;K f-rts'^^ya-zK ^<y-fe 
y>', hy^f-D-zwrwo-. ^y^x^xvh- 
;K y/Pbh-zW, >'*>'^'o'<.y^j/*xyj;^i'y-;k 
!Srif<^)^T;l/3-;P5i<o#y ^'y i^iffUx-^/t^ ; v 
L'-fyK, 7'7>H!, -f^'nyK. 
gj, ^'^yyK, Ti^aym. r-tf^-o-e, ■c/'C^y 

^^'fv-Sft. hyv-ir. 7^/Hl. -fy7^;w 
18, tL'7^;h$. hy^y-yh®, hy^s^ysj. e 

y y hK, T h 5 b }iX37 fA-m. '^.^'tb FD7 
xyH;<f-U'yrh5bHo7^;i'K=S:i^<^ll 

^#fiii}^t4JiS9[it^^it(o^yi^i;/i/xxT 

(4^«^: N, N-s/^^yi^s^VPrxyy, bx (4 
- (N-.xf-yi/-N-^^y5/5^;i/TSy) 7x-;l') > 
^y^f<o/y i'i^zi/TS ys^*ti.x;jfdf vft^ 

lij; b':i/l'j/^'nA»:^-fe>'i^X;K^>/h\ yV^'O'^.y 
^yi;xy5^x;K#-t-f 3. 4-x#Vi'i/^o'^ 

^ j^^M f-yU- 3 , 4 -x;if=«f V i^i' U'\.i^^y}t;fV'ir^ 
^i^U-h. 3. 4-X;K^j^-6-^f-/l'i'7D'vdf 

b'J^ (3. 4-X;^f^>'-6->f•;^i^^O'^^i/ 

r h<i:if<^^5rw7 •< yft^ticDx 

^^'^m : x;jfdf x-fbKyr^i^xy. XTK^i/^u 

-J-l^y-^i'i^xy^^a^ljjsSririOXjK'^i^ftl^v'x 

yfi^i*. hy^yv-j^'/wy^-rifix-h^fc'coffig 

[0018] :*:»Bfl<^ ( a ) gLU^nSs'J yit^t. 7 
xy-;Mt*iffi2:^-5r< 1 1, l flSf . S«Bl*x 
7 ^ yBx;^^^;^. 35#Sl*;^*yKxx-fyi'feJ:t^ 
#ffiy >»xX7^/P*»4>C:iP*»<i,aHmi.iJ'^^r< i: t 

^«r*>o. :ft#fl<ic{4TiE-«s (II) -csstiifl: 
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[0019] 



[^51 



Rr Xi-^l«- 0-Ar— O^H 



n 



(•I) 



m{41~5<0jSS-SL. X, HXX/Xt (±-0 

-N (R3 ) -tmrnm-^^mu r, 



f . ) 

[0020] 
[^6] 




(^*. R4-R„ji-t*i^'ashitT*igja^. T;i'=!f 

-CHj -C (CH3 ) 2 -*7tti-S0, - 
«r«L, P=l^t§, -CR,7=S:«L. R,7J1*SR 
BFFtt:liT/l^iVm^$il. H40-2SfW. ) 
[00 211±ieHSR5li(II) R, tiJiX/Rt T$i 
$*i&7;u#;i^f:LT«. MifcT, xf-zu, 

f-;K 'fy;J-^'f-;i', mEsT^'f-zk 2-xf-;i^dfi/ 
;K >'X4'. -fy/-A'. Ti'ZK -fyfxA'. '^f>'t 

i'/W. -N^ifri^yp, A^r^T>'-»K ^^'^'ri^zl'^rif 
<oa3b<fc»f4,<t. rUwHEfc LT«, «itf. 7x:i 

->Tl-5!^$*utt.<ort>J:v\ *Jt, R3 =ar<c>t;f 

vf^)V. mz.-/i-}\^. iiHr^;k T5;u, -fyrs 

;k -Nrf-zk y^r^'f-yp, JS&r^f- 

;k 2-x^;t^Ji^v-;k yx;P. ^yy:i;k ri^ 
-fyfJ^/W^Srir^iAJf^,*!.!.. i/t. R3 fcRi 4 

[00 22 J ztit>-m ill) -cmtih-t^jxt^ 



[0023] 

[fl:7} 

{b^l^Nal 

CH] 



CH, /, 



[0024] 
[flSS] 

CHj 



CH, ^ 'j 



[0025] 

(fl:9]. 



[0026] 
[^10] 
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CHi 



CH3 L OH 



CH, /, 
[0027] 
Utl 1 J 



CH, /, 



it^mibi 6 



[00291' 
[fl:i3] 

CH, 




CH, '1 



CM, /i 



[00281 
[^121 



[00301 
[flSl4] 



CH, 



q-°-f— !-»-<o^E€>-° 



[00311 
[€151 

CH, 



[00341 
[^kl8l 

fb^^^lb 1 2 



* CH, /, f 0 O 3 5 1 



[00321 
[<bl61 
<b&MNal 0 



[0035] 
[Ytl9] 
fl:#«bNa 1 3 



OH 



CH, 



[00361 
[^2 01 



(00331 
Utl 7] 
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{b^^lNOL 1 4 
CH3 



CH» /» 



100371 



{b^«»Nal 5 




O y— V CH3 CHj y— * 



[0038] 



lfl:22] 



CH, 



[0039] 



OH 



[4:23] 



CH3 



CHs 



[0040] c:n<o<7)^»jyfl:^iti5<o*-ct. -t^a+tc 

*»1 * /iJi2<Dt,<^*»iB)i<tttg<il>^i^)»* U\ 
[0041] *IBi!Bo ■( o) iS^co^y yft^c^tt 

o. lco*&. 2. e-j^'^f-yl'^xy-yi'i:**^® 



OH 

iSP^t<^:V%. 2. 4-{ac^f-4^^:t-r&7x/- 
R, a&f^f-;«-C*6t><0) *ffiffl"r6ikr>''7x- 
[0042] *J|BJtt ('f ) l&^i-0;Kyx;Jf=^v'fl:^ 

iJJ:t^ (o) jig^<oir'J>'fl:^*ffl»^i5*Tfflv^6 

(•^ ) B£i)-WJ'M0;Kyx,-Kdf>'^-^Sr^fcHJ:T100 
ffllgUt^WLT. (D)|£^cO*>;:/^t^l~l00 
SfiSt, ff4L<«5^5 0SSStU. $<?>tc, 

(-f)**, (o)iR», (-f ) «^i'mO!|f>JX.1fdf 

-lOltSJi, »*U<{i0. 5-8Sft%k^r&ftffi 
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[0043] ) mitiiilX in) gi^^mkLt: 

mm (o) is^fi*«^ufci»r;i';&yttj5fHKT-rsffi 

wm^^mhis^hh^^i ) mt (o) js^j-s: 

[0044] 
[fl:24l 

OH 

/ {? V (III) 

CHj— 40- Ar- 0- P-4- Xr Ri 

I 

[004 5]iJec:i:*»^>#fC. ) Jicft-i^jKyx 

iSFii;<tto. i~o. 
[0046] (^)m^zn\.x{n)m^=f>hm!^ 

ai^r»«i:ffiV^T, 3 0-20 0X:wMlT. 
•C«, Wi{f, T-fehy. p<f-;pxf-;k^hy. ^y^ 

(Ox-T/Hi. h/wxy. ^i^l'y^j:i^ffmmi^^ 
ass. i^V -J-yU^/PAT S H , f-;Pr-fc h T 5 H=5r 

HS^:4.iffci*i^,2«aajtoa^«ii=srir#* 

[0047] ±iex.-J?:^^i/|llS«JSEfc mtlii. 

h^i/7xx;u) ^^^-f y^rif<^*;^7-f xf- 

a. 2-^f-;M 5*V-;U. 2-xf-;P-4-;><-?-/P 
[ 0 0 4 8 } i C rx;K^:^|Ba«!BK<^)fi6«ltt^ 

('< ) m. (o) fcit; ) 

x^i^^^SrflWrtJS^CIl (-f ) ^Wm<nifi 
^):z.iirs^^/t&>^^'^h^X 1 0 OfififflCSt 0 . 

ooi~iosfta5. jfFiL<ao. oi^iaasiffi 



[0049] *^<0X;K=5f i/fill|g*aB!t!H5{4. *i>S^^ 
\i-^imm^m^h\>\im,^'i:xmth^\::in 

;wx-r;i'> 7'new>'/';3-;i^/^f-;ux-T;i' 

7-fef — h s i'^ OAsdf ■♦j-y y:^ ifff)^ 
tFo79V. 1. 2-'J^h^'yXiry,.l. 2-if 
xh^j/'X^'>'^i:-05x-r;l^:iffi!Xf-;k »Kn 
-7'-?-;l'^rir<DxxT;Hi : ^ v-tt:iin-rify'- 

^rf tf5r/W3-;i/fS : '<.y-tf>'. K/P-xy. ^fi^vy^r 

x7y-;p#3io (mmmm) ) . y;i^-/ 

y#ioo (xr^yy-fk^ ) ^rfton^^^yai 

h»>xi?-;k75y. eUi^V. 'y:t^^y. itK. 

[ 0 0 5 0 ] :^m(r>j:^^>'isimmim. 

wmmtLxii. mtii. s/xf-i^yb'^rsy. h 
uxi'i'yhoriy. f-h^:^i'i'y^y^iy^if . 

'v^ify. 1, 4->?Tsy-3, e-vx^/wi/j'D 

y'r$/>'7x-;l/:x;P;}t>'^:ift!5^SBl;}?y75 

va^ifj&'w^ns. ztit>(7):t(*)Tiym 

fc , 7 xx;|/^^ y i/'if)V3>-'fiV^ r-f/l'/ y v'v'yl'X 

-T/K t;^7x/-;uA-j/^^yj/>'n'X-f/k f 
:^7 X y-/WP - i^'r y >'>?yl'X— f /W^Sr f y i^-i^ 
;px— f /l'aa3t»4;*/i'jK>'Bf<0^^y S'5^;i'X;:^f /Mffl 
*if«««xjlf*5^«91»fc *«i6teJ:->TRJ69«ii 
t{=J:-oT886$n*;Kyx;Jf=^r£/frtfl9!tt«) : C:n4> 
<^;Ky75:^ai:. 7:?;H8. 'fy7^;HS, r>f 

Zti.Zii'iX^^h.hr^ V-<\L^^;Ztlt><f)iit') 
7S yak*;l'A7;P-f t K^:i:07/WTh KSfc itf 
7xy-;k. i^uy-yk df-i^uy-^i., ||=7'-f;i/7 
X y-;l^, uy;i'5^>'iirif<?)RC^< fc t)HI<07/l' 

■ft v^jffittJiFrJ-^rrs 7 X y-;Ma t ^?»ffi;= J: 

^TRiS* -e-S i k (c i o TSaa V y :^ "/ 1 
«8»*if*«*»f4tifc. S^i^7yi^7ShMl 

[ 0 0 5 1 ] ^ Jt. *J6#^!Kdri/iimi«feCtt. 
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- (Tsyx^/p) -N* (r5/x■^;^) -r 
-7Sy'rne;i/huxh:^i/y5:/, r-r=.^)^r 
Dtf;l'M;xh=¥>'v'7>'. r-^";j^H#5/'rDe;l/ 
hyxh*i/5<'9>'. /9- (3, 4-xrtf*i/i/j'n'\ 
xf-;i/hUxhdfi/'^5V, t'-;H-ijxh5^r 
N-i8- (N-h':i/Kyi//l/T5>'xf- 

;w) -r-Tsyroe;n»yxhdf5^j^7>', r-^ 

BiSKx-fzl., ^aKxxr/W, ^Sjx-T^rt/^rif 

[0 0 5 2 J *ffeBB<Ox-lf=^ i/SMgffifiEitJjli, m^HlW 
100533 

C00 54j$!Ji«l (fli^No. 7o$as) 
t':^7x>'-;wA 1 1 4aaa«3iif^h yxf-ywrsy 
1 1 0 nmi}^ ^;ux^;i/ir h y 2 0 OSfid»:iili¥ 
fx (2. e-u:<^f^yx->V) 'JvK^D^'f 
H 2 9 7fiaS]feiaK2 5-3 OX:fc:»^i5r**4>SST 
L, XX-fMl:*ff->fe. a5T#l7«2 5-30r:T2 

(7KiSI3Jl48 5. t;>"^S5. 95%) i& 

m.'K.ix^mmzmtbmt'jy^'^i 
[0055] m.m2 {isi*)j^r^^i^^-^nwm) 



79;^3«ffc, 3KyxdfdE-Hk^(t';t7xy-ywA 

>''/';>'i;;PX-^A'. Xdf^5/SS47 5, n=2. 
1. EP-1 ) 4 7 5atSf, xt^o;PtHyy92 
5fifia;tJj:t/Th7;<f-/PTy*-'>A;5'n5^ H5 
OSfi%^^lSfiaisift>^. ^^4*(C4 8% 
mXCt h y ATfcJSiS 1 0 8SSai*A<lT*J < . * 

h y 't^A^sugs-sarr 5 o-e o-c^ortata 

ae. 60torrT:'2i^*»ftTfl5TL. 

(1*)8!^3-!7-K600S) fc'!>jaSWPHr9'f hi' 
fflv^T, 4«Lfe:6Jgi:5feR^B<D*K^b•^^yn'A^lS 

xt^^D/i'tHyysjBi*^^. c<^iSf«* 

120'C. lOtor rrxK^D/l/tKyvSMi* 
t, X4?=if vifi2 6 5 (G C-jiRiC ( I ) fc^^^^t•. 
X*«?^y j^i/yWSTASlfc*] =86%) co^KyxjK^ 

>'fl:^(EP-2) ^flJt. 

[0056] S3JiM3 (;Kyx,-K=^f ^'{t^c^^) 

j^'^^y i^s/>x— f;w, xjjf^s^sfie 5 o , n= 3 . 

4. EP-3) 6 5 0gfla5. Xtf^'Q;l.tHy>'4 6 
3afiSH3j:t/Trh7;<f-;Pr>'t='>A^'o9-f H5 

ofifi%7ic»iS 1 ssasi^fti^. an^(t>(c4 8% 

•M-y'^i.*ig}gS:SaET5 0-6 0iCc7)rtSRaSs 6 
0 1 o r rT-2l^ia*»»tTiiSTU. m^^m^'S 
fcriOI^L/i. r;u*y®3^J (iumi^ {») «^ 
3-7-H6 00S) i;-?.jaS()S']-fe7'f hifflv^r, ± 

xl^^'D;^t K y yism%it, z^mi^ 1 2 o-c, 

1 0 1 o r r TXt^ oyUt F y y^M»*t . X,-K^i^ 
a*34 0 (G=6 5%) O.lfyx.lf^i^fl:^ (EP 
-4 ) 

[00 57] SSfi0l|4 

;}? y xdf^i/fl:^ ( E p - 2 ) 10 osttStJ itx^li 

^«!Mo.7 2 0Sffi»*120~14 0XrCJ^fc» 
»L7t. •e«Of4ffljK2' 1 0 or^fW. x-f/wh y 7 
x-;^7^X;^r:1>A7'D^ H (ETPPBr) 0. 5 
asa^ani., 14 0~15 0"CT2l^raRjC$-t. X 

5^*1^143 9 5, yy-^^i. oai%<^y>^ 
yx;}f=Jf i/fl:^ ( p -EP- 1 ) ma.. 
[0058] mms 

;Jf yxrtfdpi^'fl:^ ( E P - 2 ) 10 0MSJ3 iWk 

^0.7 4 0SfiS5$-l 2 0'-14 0'CTJ^(C}g 
'?-<O0kiaK2rlOOX:i-CT*f. Xf-/Phy7 
xX>^7^X*ri•>A7'a5H (ETPPBr) 0. 5 
SfiS5S:jDt . 14 0-15 0'CT2K^SS;i5$-fr. X 
!K*vS45 20. ')y'k^&2. lMM%<^Oy^ 
yxrtfdf Hfc^ ( P -E P- 2 ) iltrc. 
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[OO59].8D3046 

.-KU X;lf*HI:^% ( E P - 2 ) 10 OfilSMS ilffl: 
^0.7 15Sia^l20-140W^{r» 
jULst. i<^mii 1 0 CCtTTtf . x-?-;l^h U 7 
-^AroS H (ETPPBr) 0. 5 
m&&i1iat. 1 4 0^1 5 0X:T2^raRJ6Sli-, X 
sK^i^SiSeO, 'J>'*W«0. 7fi«%<^yy;K 

yx.-K'^fi^'fl:^ (p-EP-3) 

[00 60] Sil]§0l|7 

iK yxjjf'Sf j'fl:^ ( E p - 2 ) 1 0 ossai*j Jrt^fl: 

■^m>.7 4 0aftS2:l 2 0-14 0X:T%-t«l 
IWLfc. -e^^iift^ 1 0 OiCiTTtf . Xf-;l/h U 7 
x-ZW^*^*— '^i'.ynS H (ETPPBr) 0. 5 
SftSi&SPiS^ t , x#:^ i^SMB 8 5 , U y*** 
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